Cysts in the uterine wall are rare. They are detected by imaging or at pathological examination after myomectomy or hysterectomy. They encompass a range of underlying aetiologies. This is the first case series of myometrial cysts with a description of clinical, imaging and pathology findings.
Introduction
Myometrial cysts are rare and consequently little information on them has been reported in the literature. There have been handfuls of case reports focusing on specific diagnostic entities, namely cystic adenomyosis [1] [2] [3] , but there is no case series encompassing the range of pathology encountered. We describe a series of 11 myometrial cysts detected either on imaging or at macroscopic assessment of surgical resection specimens at Birmingham Women's Hospital.
Methods
Both the laboratory information system and the picture archiving and communication system (PACS) radiology databases were searched. Within the laboratory information system and PACS, a text search for "myometrial cyst" in gynaecological specimens was performed for the period 2000-18. The radiology and histopathology reports were examined to confirm a myometrial cyst and to record the given histopathological diagnosis. Clinical details were obtained from the patients' clinical records for clinicopathological correlation.
Results
Eight cases were identified from the histopathology database and three from the PACS, resulting in a total of 11 cases (Figs. [1] [2] [3] [4] 
Case 1
A 39-year-old woman presented with post-coital bleeding, intermenstrual bleeding and pelvic pain. MRI showed a cystic myometrial lesion separate from the endometrial cavity, measuring 14 cm. She had a total hysterectomy and bilateral salpingooophorectomy, which showed a multiloculated myometrial cyst measuring 50 mm, separate from the endometrial cavity. Histology demonstrated a multi-septated cyst with a flattened lining and focal identifiable adenomyosis in the wall. Focal adenomyosis was also seen within the adjacent myometrium. The final diagnosis was cystic adenomyosis or cystic change within an adenomyoma.
Case 2
A 54-year-old woman with fibroids presented with pain and abnormal bleeding. MRI suggested a myometrial cyst. A total hysterectomy was performed, which revealed multiple subserosal fibroids. The largest of which had a multicystic cut surface. On histology, the cystic spaces were lined by simple endometrial-type epithelium surrounded by a peripheral rim of condensed smooth muscle cells. A descriptive report was issued with a differential diagnosis of a uterus-like mass or cystic adenomyosis. dimension. The cyst was separated from the serosa by a narrow rim of fibrous tissue. There was no adenomyosis, this was diagnosed as a mesothelial inclusion cyst.
Case 3

Case 4
A 59-year-old post-menopausal woman with known fibroids presented with renal angle discomfort and was found to have a 22week-size multi-loculated pelvic mass. The CT appearance was of a thick-walled myometrial cyst attached to the fundus of the uterus. It had thick internal septa and solid soft-tissue areas with foci of calcification. She had a total hysterectomy and bilateral salpingooophorectomy. A cystic myometrial mass was identified measuring 50 mm. Microscopy showed a cystic space with an attenuated lining surrounded by smooth muscle showing marked hyalinisation. The diagnosis was leiomyoma with cystic change.
Case 5
A 35-year-old nulliparous woman presented with heavy menstrual bleeding and pelvic pain. An ultrasound scan demonstrated a complex cystic area on the posterior aspect of the uterus, measuring 4.6 cm. Laparoscopic assessment identified the lesion as a possible fibroid which was subsequently excised. Histology revealed a cyst wall lined by flattened cells. The differential diagnosis was of a simple congenital cyst and a mesothelial cyst. Three years later the patient presented with abdominal pain and an ultrasound scan showed a septated cystic area within the posterior myometrial wall measuring 2.4 cm. She underwent a subtotal hysterectomy and the cystic myometrial lesion was confirmed as an adenomatoid tumour.
Case 6
A 34-year-old nulliparous woman with a history of endometriosis presented with ongoing pelvic pain resistant to medical management. MRI demonstrated a 4 mm haemorrhagic myometrial cyst. No other features of adenomyosis were identified. There was no histological confirmation because the patient became pregnant.
Case 7
A 35-year-old primiparous woman with a history of stage 4 endometriosis presented with pelvic pain. MRI showed myometrial cystic lesions and evidence of adenomyosis. The lesions were presumed to be adenomyotic cysts. There was no histological confirmation and she was undergoing fertility treatment at the time of writing this series. Repeat ultrasound scans identified the myometrial cysts, the largest of which measured 19 mm.
Case 8
A 45-year-old woman presented with chronic pelvic pain and heavy menstrual bleeding after failed medical management of her fibroids. MRI, performed to assess suitability for embolization, revealed several fibroids, the largest of which measured 59 mm. In addition there were features of adenomyosis with widening of the junctional zone, endometrial clefts and myometrial cysts. Focally there was transmural involvement with indentation into the endometrial cavity. This was felt to possibly represent an adenomyoma. At the time of writing this series, the patient was on a waiting list for embolisation and so there is no histological confirmation.
Case 9
A 28-year-old nulliparous woman with a history of endometriosis presented with ongoing pelvic pain. She underwent laparoscopic excision of endometriosis, adhesiolysis and appendicectomy. A small cyst was removed from the uterus, which was not detected by MRI. MRI did, however, show evidence of diffuse adenomyosis. Histology revealed a 7 mm cyst with smooth muscle in the wall, lined focally by cubo-columnar cells. Given the background diffuse adenomyosis, this was regarded as cystic adenomyosis.
Case 10
A 52-year-old woman had a hysterectomy for prolapse where an incidental finding of a 10 mm cystic area was noted in the myometrium macroscopically. Histology revealed a cystic focus of adenomyosis. 
Case 11
A 45-year-old woman presented with menorrhagia and underwent a hysterectomy after failed endometrial ablation. An incidental finding of a 20 mm myometrial cyst containing chocolate-coloured fluid was noted. Histology confirmed cystic adenomyosis.
In summary, the women were aged between 28 and 59 years (mean age 42 years). Most patients presented with chronic pelvic pain (n = 7/11) and/or abnormal vaginal bleeding (n = 5/11). A third had a history of endometriosis. There was a wide range of diagnoses (Table 1) , with the most common being cystic adenomyosis or adenomyoma (n = 7/11).
Discussion
This is the first series, albeit small, of myometrial cysts detected radiologically and pathologically, correlated with histological findings. The commonest causes were cystic adenomyosis, mesothelial cysts and cystic change within leiomyoma. In this small series, adenomyotic cysts were noted in women aged 28, 34, 35, 39, 45, 52 and 54 years. This differs from the literature [1] [2] [3] , in which endometrial lined myometrial cysts were predominantly seen in adolescents and young women.
The two cases with cysts located at the fundus and close to the serosa were initially diagnosed as mesothelial cysts. One was subsequently confirmed as cystic adenomatoid tumour at hysterectomy. While mesothelial cysts, per se, have not been described in Table 2 Differential diagnosis of a myometrial cyst.
Diagnosis
Clinical 
Pelvic pain
Accessory uterus [13] Pelvic pain Non-communicating cavitated mass
Cavitating cystic space simulating normal uterus. Lined by endometrial epithelium and stroma with a smooth muscle wall.
Dysmenorrhoea
Intramyometrial hydrosalpinx [14] Pelvic pain Cystic dilatation of the fallopian tube. Tubal epithelial lining. Infertility History of pelvic infections the literature, cystic adenomatoid tumours have been noted [4] . Mesothelial cysts have been described in the round ligament [5] . However, in our cases the cysts were not located in the cornual region.
Cystic degeneration within leiomyoma is a well recognised phenomenon. There are two case reports [6, 7] , in both of which large (10-13 cm) cysts presented as possibly ovarian but at surgery were found to be myometrial cysts, confirmed histologically as leiomyomas. Our case did not present in the same way, as imaging clearly showed a myometrial cyst. Müllerian cysts are hard to diagnose without histology; however, an incidental finding of a cyst in a midline position with a lack of a solid component would increase suspicion [8] .
In the vast majority of published cases, myometrial cysts represent benign pathologies; however, rare case reports of malignant myometrial cysts are reported. These include a clear cell adenocarcinoma arising in background cystic adenomyosis [9] . The possibility of cystic change in sarcomas or carcinosarcomas [10] and endometrial carcinomas [11] are radiological differential diagnoses ( Table 2 ). In these instances, heterogeneity of imaging appearance is an important pointer towards the neoplastic nature of these lesions.
Conclusion
Myometrial cysts are uncommon lesions that occur over a wide age range. They are usually benign. Adenomyotic cysts are the commonest and usually present in women of reproductive age with MRI evidence of adenomyosis in the background myometrium. Simple mesothelial cysts can occur but may be a manifestation of a multicystic adenomatoid tumour. Cystic degeneration of leiomyomas can present as an adnexal cyst but background leiomyomas are usually found, providing a diagnostic clue. Other uncommon causes include congenital cysts (of Müllerian and Wolffian derivation), accessory uterus and malignancy.
